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Virtual reality, the Covid-19 pandemic and possible rehabilitation 
opportunities for community dwelling older adults. 
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KEY POINTS  
• The use of virtual reality (VR) interventions demonstrates potential improvements for slip 
distance in falls prevention and cognitive outcomes for community dwelling older adults. 
• Wherever possible, clinical application of VR as a response to Covid-19 restrictions should be 
part of a clinical trial for community dwelling older adults. 
• Further research should focus on the feasibility, acceptability and tolerability for the 
auditory and visually impaired within the community dwelling older adult population. 
• Further high-quality randomised controlled trials are required to assess the effectiveness of 
VR in community dwelling adults. 
 
Introduction 
With increasing age, people can experience a reduction in physical, psychological and social health 
(de Mendonça Lima and Ivbijaro 2013; Kemperman et al. 2019; Singh and Misra 2009). This decline 
in health can affect all aspects of an individual’s life with a reduction of mobility (Rantakokko et al. 
2013; Rantanen 2013), ability to complete activities of daily living (Royall et al. 2005), social 
networking (Kemperman et al. 2019), an increased risk of falls (Mahagna et al. 2019), hospitalisation 
(Nunes et al. 2017) and multi-morbidities (Barnett et al. 2012).   There is a growing concern that 
these common complications in the elderly could be amplified by the current use of lockdowns, 
curfews, and social distancing being used as a response to the Covid-19 pandemic (Armitage and 
Nellums 2020; Plagg et al. 2020).  It has been suggested that virtual reality (VR) may provide an 
alternative method of rehabilitation and support during the Covid-19 pandemic (Gao et al. 2020; 
Singh et al. 2020; Smits et al. 2020).  The use of VR may provide some advantages compared to more 
traditional rehabilitation methods such as enhanced patient reported satisfaction, instant feedback 
allowing dynamic adjustment of intensity (Mantovani et al. 2020) and opportunity for greater 
standardisation of rehabilitation (Rothbaum 2009).  A recent systematic review by Dermody et al. 
(2020) examines the effectiveness of VR apps using immersive headsets for this population of older 
adults living in the community (Dermody et al. 2020). 
 
Aims of commentary: This commentary aims to appraise the methods used in the systematic review 




This systematic review was registered with Prospero prior to the commencing of data extraction. A 
robust multi-database search was undertaken from 1997 to June 2019. Alongside this primary search 
strategy, hand searching and screening of included studies' citation lists were undertaken.   Both 
experimental and quasi-experimental studies, which included community-dwelling older adults aged 
60 years or older and examined the effectiveness of virtual reality, were included in the review. 
Studies that did not use VR apps delivered via immersive headsets were excluded. Screening, data 
extraction and assessment of bias, (Joanna Briggs Institute Critical Appraisal Tools) were carried out 
by two independent reviewers, with arbitration by a third reviewer. A classification of certainty was 
undertaken by two independent reviewers using the Grading of Recommendations Assessment, 
Development and Evaluation (GRADE).  Due to limited evidence, the included studies were 
synthesised using a narrative approach. 
 
Findings 
The primary research identified 416 references with an additional 74 references being identified 
through screening of systematic review reference lists. After title, abstract and full text screening 
only six studies were included in the review, with three studies focused on falls prevention, one on 
pain management, one on memory, and one on cognitive ability in dementia.  Only one study 
explicitly assessed visual acuity and four studies excluded participants if they reported uncorrected 
vision or serious/significant sensory impairment. No studies undertook a hearing assessment. All 
included studies used an immersive virtual environment intervention with a varying range of 
hardware, software, and exposure time. The number of sessions ranged from a single session to 
three times a week for seven weeks. Out of the six small studies: three of the studies were 
randomised controlled trials (RCTs), one Quasi-experimental, one Mixed-methods exploratory study 
and one Case study. For this commentary, the findings from the Quasi-experimental study are not 
reported. This study did not examine the effectiveness of an intervention but aimed to compare 
compensatory postural adjustments of adults with Alzheimer's disease with and without a history of 
falling, compared to the control group (Gago et al. 2016). Subsequently, the results from this study 
should not have been included in this review as they did not directly examine the effectiveness of 
virtual reality. 
For the two studies which examined the use of VR in falls, one RCT demonstrated a statistically 
significant reduction in two outcomes measuring slip distance when comparing a single session of VR 
with treadmill compared to treadmill training alone. The second RCT demonstrated a statistically 
significant reduction in the fear of falling score when comparing the VR exposure therapy to waiting 
list control.  
For the three studies (two RCTs and one Mixed-methods exploratory study) which measured 
depression outcomes, there was no strong evidence of benefit between groups or from baseline to 
end of study. One RCT found that there was a clinical and statistically significant reduction in anxiety 
when comparing VR exposure therapy to waiting-list control.   
One RCT demonstrated multiple statistically significant improvements in general cognitive abilities 
and verbal memory with varying comparisons of pre- and post-test, post-test and end of the booster 
phase (additional training for three months) and between intervention and control group. When 
comparing auditory stimulation and VR experiences compared to music therapy, one mixed methods 
exploratory study demonstrated a clinical and statistically significant reduction in pain scores 
between baseline to end of study, using an immersive VR intervention for pain management.  
One mixed method exploratory study found no strong evidence of benefit for overall health, physical 
health, social life and psychological health comparing baseline to end of study using an immersive VR 
intervention for pain management. Similarly, one RCT found no strong evidence of benefit to social 
and family life scores when using VR exposure therapy for fear of falling. One RCT found no strong 
evidence of benefit for both instrumental activities of daily living, activities of daily living and 
spatial/visuospatial abilities when using VR for memory training.  
 
Commentary 
Using the Joanna Briggs Institute Critical Appraisal Tools for systematic reviews, eight out of the 
eleven criteria were judged to be satisfactory for this review (Aromataris et al. 2015).  The two 
criteria which were not achieved were assessment of publication bias, which was not carried out due 
to the limited number of studies and unsupported recommendations for practice.  The 
recommendations of practice are deemed to be unsupported due to the unclear and inconsistent 
application of the GRADE criteria.  Justification for grading of 'moderate' was only given based on the 
assessment of bias, with no indication of Imprecision, Inconsistency, Indirectness and Publication 
bias being considered. Despite these inconsistencies, it was deemed that this systematic review 
provides an accurate and comprehensive synthesis of the available studies that addressed the 
question of interest. 
Based on the findings from the review there is evidence that VR may be effective in improving fall 
reactions and reducing fear of falling. These findings of potential benefit are partly supported by 
previous reviews, with VR being effective in improving balance in Parkinson’s disease patients (Dockx 
et al. 2016) and balance performance, as well as functional mobility outcomes for community 
dwelling adults (Donath et al. 2016). It is important to note that these two reviews used a broader 
definition of VR compared to the review by Dermody et al (2020), making these findings less 
applicable to this review, nevertheless it does support the use of virtually built environments to aid 
rehabilitation. Similarly, there was some evidence that VR may be effective in improving cognitive 
abilities, verbal memory, pain scores and anxiety, with previous reviews demonstrating possible 
potential benefit for memory with stroke patients (Wiley et al. 2020), pain management in adults 
(Mallari et al. 2019) and reduced anxiety in individuals with anxiety disorders (Carl et al. 2019). 
Therefore, the evidence is not strong enough to make recommendations to practice, however there 
is clear potential for further research in the application VR for falls prevention and cognitive 
outcomes for community dwelling older adults.  
As previously highlighted, the use of national lockdowns, curfews, and social distancing restrictions 
have the potential to exacerbate common complications in the elderly (Armitage and Nellums 2020; 
Plagg et al. 2020). As noted in this review, VR has the potential to counteract some of the impacts of 
these restrictions. However, as reported in this review and the reviews identified above, there is a 
substantial lack of high-quality evidence examining the effectiveness of VR in healthcare. Therefore, 
future use of VR as a response to Covid-19 restrictions in community dwelling older adults should be, 
wherever possible, a part of further research in this area. A multidisciplinary, international working 
group made up of established authors in the use of VR in healthcare have recommended that future 
VR trials should try to develop their research through a three-tier system (Birckhead et al. 2019). The 
first-tier should focus on content development, second-tier on feasibility, acceptability, tolerability, 
and initial clinical efficacy and the third-tier studies on evaluating effectiveness through RCTs. Based 
on this tiered approach, future research on VR use in community-based older adults should be 
carried out at tier-two and three. Second-tier studies should focus on the feasibility, acceptability, 
and tolerability of more complex community-based adult populations such as the visually impaired 
and the hard of hearing, as these were exclusion criteria in the included studies of this review and 
require further examination. Future tier-three research should be an adequately robust and 
powered RCT focusing on impactful patient outcomes for community dwelling older adults.  
 
CPD REFLECTIVE QUESTIONS 
1. From the evidence presented in this review what aspects of older adult care might benefit 
from VR technology? 
2. Do you think that interventions using VR technology would be of benefit to patients in your 
own service? 
3. What are the potential barriers to the use of this type of technology with older adults in the 
community? 
 
Applied Research Collaboration North West Coast (ARC NWC). The views expressed in this 
publication are those of the author(s) and not necessarily those of the National Institute for 
Health Research, the NHS, or the Department of Health and Social Care. 
 
References 
Armitage R, Nellums LB. 2020. Covid-19 and the consequences of isolating the elderly. Lancet Public 
Health. 5(5):e256-e256. 
Aromataris E, Fernandez R, Godfrey CM, Holly C, Khalil H, Tungpunkom P. 2015. Summarizing 
systematic reviews: Methodological development, conduct and reporting of an umbrella 
review approach. International journal of evidence-based healthcare. 13(3):132-140. 
Barnett K, Mercer SW, Norbury M, Watt G, Wyke S, Guthrie B. 2012. Epidemiology of multimorbidity 
and implications for health care, research, and medical education: A cross-sectional study. 
Lancet (London, England). 380(9836):37-43. 
Birckhead B, Khalil C, Liu X, Conovitz S, Rizzo A, Danovitch I, Bullock K, Spiegel B. 2019. 
Recommendations for methodology of virtual reality clinical trials in health care by an 
international working group: Iterative study. JMIR mental health. 6(1):e11973. 
Carl E, Stein AT, Levihn-Coon A, Pogue JR, Rothbaum B, Emmelkamp P, Asmundson GJG, Carlbring P, 
Powers MB. 2019. Virtual reality exposure therapy for anxiety and related disorders: A meta-
analysis of randomized controlled trials. Journal of anxiety disorders. 61:27-36. 
de Mendonça Lima CA, Ivbijaro G. 2013. Mental health and wellbeing of older people: Opportunities 
and challenges. Ment Health Fam Med. 10(3):125-127. 
Dermody G, Whitehead L, Wilson G, Glass C. 2020. The role of virtual reality in improving health 
outcomes for community-dwelling older adults: Systematic review. J Med Internet Res. 
22(6):e17331-e17331. 
Dockx K, Bekkers EMJ, Van den Bergh V, Ginis P, Rochester L, Hausdorff JM, Mirelman A, Nieuwboer 
A. 2016. Virtual reality for rehabilitation in parkinson's disease. Cochrane Database of 
Systematic Reviews. (12). 
Donath L, Rössler R, Faude O. 2016. Effects of virtual reality training (exergaming) compared to 
alternative exercise training and passive control on standing balance and functional mobility 
in healthy community-dwelling seniors: A meta-analytical review. Sports medicine 
(Auckland, NZ). 46(9):1293-1309. 
Gago MF, Yelshyna D, Bicho E, Silva HD, Rocha L, Lurdes Rodrigues M, Sousa N. 2016. Compensatory 
postural adjustments in an oculus virtual reality environment and the risk of falling in 
alzheimer's disease. Dementia and geriatric cognitive disorders extra. 6(2):252-267. 
Gao Z, Lee JE, McDonough DJ, Albers C. 2020. Virtual reality exercise as a coping strategy for health 
and wellness promotion in older adults during the covid-19 pandemic. J Clin Med. 9(6):1986. 
Kemperman A, van den Berg P, Weijs-Perrée M, Uijtdewillegen K. 2019. Loneliness of older adults: 
Social network and the living environment. Int J Environ Res Public Health. 16(3):406. 
Mahagna H, Caplan A, Watad A, Bragazzi NL, Sharif K, Tiosano S, Mahroum N, Hendel H, Shoenfeld Y, 
Comaneshter D et al. 2019. Rheumatoid arthritis and thyroid dysfunction: A cross-sectional 
study and a review of the literature. Best Practice and Research: Clinical Rheumatology. 
Mallari B, Spaeth EK, Goh H, Boyd BS. 2019. Virtual reality as an analgesic for acute and chronic pain 
in adults: A systematic review and meta-analysis. Journal of pain research. 12:2053-2085. 
Mantovani E, Zucchella C, Bottiroli S, Federico A, Giugno R, Sandrini G, Chiamulera C, Tamburin S. 
2020. Telemedicine and virtual reality for cognitive rehabilitation: A roadmap for the covid-
19 pandemic. Front Neurol. 11:926-926. 
Nunes BP, Soares MU, Wachs LS, Volz PM, Saes MdO, Duro SMS, Thumé E, Facchini LA. 2017. 
Hospitalization in older adults: Association with multimorbidity, primary health care and 
private health plan. Rev Saude Publica. 51:43-43. 
Plagg B, Engl A, Piccoliori G, Eisendle K. 2020. Prolonged social isolation of the elderly during covid-
19: Between benefit and damage. Arch Gerontol Geriatr. 89:104086-104086. 
Rantakokko M, Mänty M, Rantanen T. 2013. Mobility decline in old age. Exercise and sport sciences 
reviews. 41(1):19-25. 
Rantanen T. 2013. Promoting mobility in older people. J Prev Med Public Health. 46 Suppl 1(Suppl 
1):S50-S54. 
Rothbaum BO. 2009. Using virtual reality to help our patients in the real world. Depression and 
Anxiety. 26(3):209-211. 
Royall DR, Palmer R, Chiodo LK, Polk MJ. 2005. Normal rates of cognitive change in successful aging: 
The freedom house study. Journal of the International Neuropsychological Society : JINS. 
11(7):899-909. 
Singh A, Misra N. 2009. Loneliness, depression and sociability in old age. Ind Psychiatry J. 18(1):51-
55. 
Singh RP, Javaid M, Kataria R, Tyagi M, Haleem A, Suman R. 2020. Significant applications of virtual 
reality for covid-19 pandemic. Diabetes Metab Syndr. 14(4):661-664. 
Smits M, Staal JB, van Goor H. 2020. Could virtual reality play a role in the rehabilitation after covid-
19 infection? BMJ Open Sport &amp;amp; Exercise Medicine. 6(1):e000943. 
Wiley E, Khattab S, Tang A. 2020. Examining the effect of virtual reality therapy on cognition post-
stroke: A systematic review and meta-analysis. Disability and rehabilitation Assistive 
technology.1-11. 
 
